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of Species 

is related to a "single type of extract." "type of oil," "at least 60% limonene" as genus and species 
rather than mutually exclusive species. Likewise, a compositions comprising MgCh, and a 
composition comprising a mixture of MgCl, and NaCl are related as genus and species (because 
of the open transition "comprising"), not as distinct species. Thus, the Examiner is effectively 
separating generic claims from their species, rather than separating one distinct species for 
another. 

If the Examiner beUeves a telephone conference would expedite prosecution of 
this application, please telephone the undersigned at 650-326-2400. 
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Industrial Activity at the Dead Sea I 
Aryeh Bodenheimer, Tuvia Zisner 



The Dead Sea. .oh in readily av.la.^^^^^^^^^^ 

Situated at the lowest place on earth, it les in ^ va"ey wn° combination 
evaporation pans, and enjoys amp^^e sunlight f^^^^^^^ th| y .^^^^^ MosI 

chemical riches with toP°gr3P»!y,?'"f„^^t came to Palestine at tl 

Novomeysky. a Jewish chemical .y^^^^ undertook an exhausting ai 

beginning of the century. C^n^'J^f,!,^,,^!^^^^^^^^^^^^^^^^ various others, and In 19: 
frultrating struggle with the Bntish ^^^^^^^ ^^eraMr^^^^^^ Dead Sea and establish, 

Sea Works. 

Table 1 . Composition of Dead Sea Water ^ 



Component 


ar/Kg 


Nar.1 


74.5 


KOI 


12.3 


MgCI, 


147.7 


CaCI, 


40.3 


Rr- 


4.5 


so^-- 


0.3 


Rpfirific aravity 1 .231 



RAW MATERIAL 

Dead Sea water is pumped into a series of solar -^P^-J"^ of 
amount of sulphate precipitates ^^^^^Sv^^^^ 

CaS04. This leaves us with ^hf compa^^^^^^^^^^ precipitate NaC 

The phase diagram of this system shows that e>^apo^^^^^ KCI MgCI2-6H20 . togeth. 

and further evaporation will Pr«^;Pjt?i^or^s h^^^^^^^^ P^"^' ^'^^ °^ 

with NaCI. Accordingly, the Dead ^^a W°rks have c^^^ J^^^^ for the 

PROCESSES AND PRODUCTS 
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the following: potash, salt, magnesium chloride, magnesium oxide, hydrocloric acid, bath 
salts, chlorine, caustic soda and magnesium metal. 

?h1'flt stage consists of «.a add«ion o,^^^^^^^ 

Each year 2.7 million tons of potash are produced by the two processes. 



each year. 



fuel. The bromine is distilled from the bnne and soia. pamy 

Srope wSt 200,000 tons of bromine are pioduced each year. 

""e'reiS w^rr, chloride-rich solution is concentrated and a^"-^.'"' 
re ohemlcalLSstry and for de-icing (a^^^^^ 

rsr^cttsrASi^neTd^";^^^^^ 

pure magnesium oxide (periclase) and hydrochlonc acid. 



home. 



University. 

Aluminum Chloride 



syntheses in other plants. 
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ECOLOGY AND QUALITY OF THE ENVIRONMENT 

The Dead Sea Works are one of the largest utilizers of solar energy in the worid The use ( 
Te sun?^rays t^^^^ the brines in the pans saves burning of about 10 rriijion tor^s oi 
SrHowever'the combination of a large-scale i"^^^^^^ 
ecology of the Dead Sea valley is very complicated. The Dead Sea Wodjs have devotea 
«me effort and large funds to this problem, and a Chief Environmental Officer has been 
ZoS^ advise and supervise these activities, and to maintain contact wrth relevant 
statutory bodies. Several aspects of this subject include: 

• Prevention of pollution by treatment of solid . liquid and Qaf wast^^^^^ care i< 
. Wadi gravel from the area is required for maintenance of the dikes and the pans. Care l 
taken to minimize the damage to these wadis. Brackish 
. Prnrpss water recuirements of the plants are about 25 million tons per year. BracKisn 
wate?rpumpld aqS at depL down to 700 m. However, not all these aqurfers 
raenerateTher^seh^es and consequently the Dead Sea Works in cooperation with Mekon 
Lnd Tahal (thl^ Authorities), are constantly searching for regenerable aquif.ers 

rurthemiJrwS^^^^ is a prime concern in the plant, and prizes are given each year t. 

f ct nSS'dS^es iave been erected to prevent damage to the plant and its 
LaDoration systems by flash floods. The water held behind the dikes is utilized for the 

plaTthus saving millions of cubic meters of water that othenvise need to be 

JTh^conv"^^^^^^^^^ potash from Sodom ( 400 m below sea level ) to the railhead 

at MishrZeT(400^^^^^^ sea level ) prevents the emission of polluting gases from the 
tens of Lusands ofTm^^^^ rounds that were previously required for this transportation and 
saves the roads around the plant from congestion. ,«„^th«r iA,ith the Israel 

. The route of this 18 km-long conveyor was planned in detail together with the Israel 
Nalure Rese^es Authority, and even shifted in certain places to prevent damage to flora 
and fauna. 

ENERGY AND POTABLE WATER 

ThP refineries reauire energy mainly in two fomis: electricity and steam. Co-generation 
LmSs hese S^^^^^^ the Dead Sea Works to produce power with 80% efficiency 
Scared with u^^^^^^^ power plants). This saves fuel and reduces ernjs^^^^^^ 

to the mTr^murn and is a prerequisite for the production of magnesium nnetel. At Present th 
Dowlr DianTrSodom produces 110 MW of electricity, and plans are underway to enlarge 
Ku?e dlveto^^^^^^^ the water pumped from the wells in the area .s brackish, wat 
for human uses are produces by reverse osmosys. 

THE LEVEL OF THE DEAD SEA 

Over the centuries the level of the Dead Sea has fluctuated, as observed by various 
frav'ler^ fnd rapo;ted by geographers in the scientific literatura^^^^^^ 
the balance between the incoming streams, i.e.. rainfall, the Jordan R'^^J vanous 
streams and springs, on the one hand, and evaporation on the other. A senes c^f dry years 
wSse a drop in the level of the sea, while a series of rainy years will cause it to rise_ 
nt^fa fhe1ast^30 ye^ the sweet waters of the Jordan River and other streams have beei 
PnaeaSy SilS^^^^^^^ 'srael and Jordan. This has led to an almost uninterrupted dro, 
S level o^^^^^^ Dead Sea, causing the shallow southern basin to dry up completely. The 
onrwater in this basin is that pumped in by the Dead Sea Works in the^^^^^^^^^ 
Potash Company in the east. If not for the evaporation ponds of the Dead Sea Works the 
hotels at Shefeh Zohar would be left high and dry! 
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SUMMARY 

The industrial complex of the Dead Sea Works is doing the utmost to utilize the minerals ol 
the Dead Sea, while sparing no effort to preserve the unique environment and ecology of 
this region. 



Looking Back (H ebrew ) | Time Line (Hebrew) 
Industrlai Activity fHebrew) | Industrial Activity (Enq|i$h) 
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